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'3 •'■II M 

-v.v-i.2l -S^ 

£ 2fe -& 7j)^=7) ^7>^S1 3*1^ ^^^]S\ l^AHl^) 2]$°]^. 

S- 3a^r 71^ 7fl^7)2}- it> S)#^r 7fl^*l2] ^^Efl a>a]£o1ji £ 3b ^ ^<S5K>lc}.. 

£ 4^7 £ :£<L>2] 3*i=r 7fl^*H) S]sH *7>1 5)^71-7^3^ IMMft ^^^>7l ^tVA-A' ^^^Olcf. 

** £^2] ^-9.-?-^o)l cflt!: -¥-^2] ** 

11: 11a: "W* 

12: §7l) 20: wU]^ £fe xp^fl 

21: 22: ^7] 2} ^a^, £^ 

22a: 22b: ^<*!H 

23: ^fl-rtf 

jTfta) #*ll?l 

7)1^=71 3r*}:g2) £)*]^ 7fl^J-*H ^ ^ O.S., iLCf ^^SfTflfe 7^]^7l Al^Eflo]] Aj-^-S)^, 7) 

7fl^7lo)) -g-Ol*>7fl ^-SV^ ^ flfe 7^1^=71 7fl^^]ofl $0}^, 

#7], 7>i SL^ 4 V T£ f-Sl -^^Af^ ^#2] Af-g.^0,1 a)-ef 7>°]7Hl7l| iL^-fr J^S]-^ Cfl jQ.^-^- ^3^7} ^ *M 
^ ^7lt>]-Cf 7><y7V2] ^#2] Aj-g-^ ^^SH 0 ) t!-^. =L^, 7jl^7)±r -f-Aj- 7}°d7l-2] ^ <?_H) -gAl^M 

5tM 7^]^7l £ ;*]-§- ^SflA^ ^A>2] 7}^X\°) ^oVofl 31^7|1- al ^ ^ 4] *M u|- o_Hl 

S^C^S 7l-<y7f7l- ^ i?H)t} ^HnMr ^-g-i-2] A^-g-^-g- ^A>*>7l ^«flA^ 7V<a*|-* <g H O] «J"§-*l]o> 

^«W, -g- i°}2l jl^V-S^r ^A^V 7V7>J:3: « 0 >«-*W ^o)H 7><yx]-2) -M-g-^-g- ^ o}- 

31^71 ^}^Sir Sl^.(tl^*]#€ 1999-0012705) 



^-7] 711^=712] n}*loV ^-go} ^ J4 J ^.g. «VA)-^ J^aj-jl ^"8" a^Sl"^ £a)-^o) 3^*)-^ 

*M ^^-aHtII -S-Aj £fe -f-Aj Al^efloitH] ^^-a}7> o| ^ ^o)] «-aj.^ ^^7)^.0^ 3. ^ 

o)]Ai ^-o]^ ^ olol ^^jo)] §0)^ i^^ol ^^-5]J1, ^7V^oll HVA)-^ AH^flS. ^^V^- 7l# o^ 



iJOj-o] j,7)- S)-fe- 7|-^.Ti| J!|.^] 
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£ JL<£s\ #71 1999-001270521 ^1* *M AHJ-f>«l Til^H 4* 

71 34) Al^Efl^. -g-o]*]^] aj-g-^ ^ 5a?fl 7)1^71 ^^^21 S)^ ^l^r^^ll- *Wl-fe 



Aj- 7 ] s.^^- ^«j.7i £- 3i <?]-£- 31^7] £t.}%2\ «q^<Hl ^-^£|<H £4*4 <a^iaj^s. s]*!*]-^ u J-4#; #7i 

**HH ^# •frWfe ^7); ^-7) «VA>^| o]5 H «U}-5]£- Hl-i; £4«2] Sl^^l- ^"-a 

S Sl^H nfl, #7] ^7l«4 ^71 #^4 ^-71 «V44°1 J^jg £414 D }xl£.^ 31 ^°\] -£*]S) 

jl. ^44°1 tj-nz\7] 4^*1 £4^°] £4 Jfg-g- n $7fi- ^ ojss. j^s^, n 44i# 3i 
^l?]^ ItM^-l: sHM)£ S1^4. 



^"71 £ ^A-] cflAl ^7l^^« 4-g-*Hi £ a!4. °1 3* 31^7] £4*3 9)&o\] ^ 

3<H °iM]q sis. sj^sRr 4^*fl; -8-7] *H§*H*j H o v #5]^ 47fl-i- £4*2] s]*i£-i- ?i]£ 

4714H; % ^7}o\] nfl, ^-7] Z}7)^*\7\ #7] 7.}^^7} ^-44 £4*4 "V^SLS* ^ ^^^1 

31, 7,}^^7\ ^S)7] V+D]7] £4^°] £4 ijL-g-^ n £4* g& £ f-^SH, n 7}Al-i- 7fl^=7]ofl Jl 

3M*lfe ^«l*Kr sK-^-a- i^4. o]« 4-^1- 3^-4 a]5i*}^, ?fl^7i £4*2] sua ofl 

jfavsn £4«4 «a^|^J o.s 33*Rr 3Jo] 4^*114^ 3, £4«2] aj^» *|4*Vte 5J°1 4*1 *Hr 47] 

4H4fc 3. ^ 2>4^ 4^4. 



<>1*K «■ 5L&SH ^Aj-g- -g^M* f-Sj-oj Jicf ^M]S] 7]#^. 

7]# 7i]^7l^£ 14 §0], A]-§-^ ^S.^ ^X>^(H)o] ^^<H) t+^U}]^ <a^2] ^7]-S 

H, 2]<H]fe f-^t.V m7fl(12)» 7\^X\. 

•g- JltVS] 7)]^7] <%X}%9\ S\*i*r Tfl^^l^ 7]^ 7jl^7l^ ^7>^ 5]^ S^^^fe ^EflS ^S]^ o]S. E fl^, £ 
22] S]^-g- #|^Cf. 71^ 7il^7lS|. 31 9i 31^*12] ^.-S- ^Eflfe £ 34 20. oj ^7)2]- £^ X>7l 

^^1(22)7} hVa].^ £^ 4^^)l(20)7> ^-aj-^ nW5] ^7f^(Ha)4 D>^^.fe ^^ofl ^.Cf. 

S^r 7H^](20)» n>x]B]- 7>^^» 44^]^ 2]*H] $4«(lla)^l -^#§1-^ "g^VaJ o.S. ^§1-2] 

«<>1 S^l^ *4fe ^^#2] 4-§-^* 4-8-^^1 &7| n}]§-o]cf. 

^ J7^>2] 7)1^7] £*H1S] Tfl^^H] 2]5H *7>12] 3] ?]^7> Tlj^E]^ ^^^« 741 

^■^-7](22a)<H] ^^*>^ ^^fl 7c4«(lla)^l «]o] ^-AVsj^cfl ^7V^o] 13]^^ nfl D >c]. aUJ-^OH] ^ 

o] «VA]5]o] ^^Ai(22b)oll #*15]<H Zl 3|^^7> 7^]^£]fe 53 O] Cf . 

4. 

• *^-7l(22a)fe iSiHl. ^4 0 liS(light emitting diode: LED)* 4-g-s]-o] ^«J- ^ 514. 
^•^l^(22b)^ ^7]AliS. ^^a]^ n Tfl^HrC-fl oH^c4|, ^S^^l iE] (phototransistor)* °]-g- 

^7]fi]. #^(22)^ ^«>ll-(ol£Al)* ^-n t 1 *^!** ?i^fe4. 
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tt#7l(22a)fc 7fl^3 2-2- «7r«* $n 2z^}^] 7\<&A7} t^-E, ^£ ^ ^#-§- A r **r*l 
« ^1^71^ fl^^l #fet*. #<fl*l<22b)fc $A r *(20)4| SR> ##71(21)3 ^l^o} #*ls|fe <Hl 

°J: sl^dtt Til^^. ^, 1HM3 £*r«3 «Va)-^-o1 Y^-si^ ego. u.^.of] savs]^ *t41«>)1 sj «H cfl.!f 

712) «J4S>^] «_U>^-ol ^^Aisq- o>^iife 3*H) *$1 #*W*1 >M"§-*r*l <$o\ t*$<&7\\ 2] 

3) ^MMfe 7$4r £*1*M°V *o) e^ol^l 5^ Tfl^g £*r«Sl Sl^fc ^WMl ^ o] . 



°l-§-*Rr 3-f . ^-^1(22)71- afl*l£|£r SEte «pf-^ o S sj-fe o] u^aj^cf. ^ 

^-7121 ^O] 3^3 Hlol «VA>^ofl «VAV£)cH £Jg. Tjl^S)^ «JM*M 3^ 0 14. 

471^1-1 °l-g-*H=- ^-fofife 2|SHH ^VflS] #£ofl ^Sfl-g. -¥-SJ-S^ £*Kfio] n^Cf ^7fl 7 > 7^^]^ 

5301 ^7l^o,] 7 D V^^ £*y*Sj Tfl^ ^ 

°1 "fl. 7-H^)(20)fe ^t 1 ^* *r-8-*r^ ?M «>#a|*m. 



7)-7l^^(22)^ 7H^)(20)7> 7>^fl^ nfl ^S|ofl^ ^-^5]^ 7>7il« ^^5>fe $<L3. 7+^2] ^JJ-g. # 

*1# t 5a ^ 3°1£ «Hi=. 5Jo|uf Af-g-^- ^ 54 cf. XM^S. Oj-g-Jg ^ flfe ^-g- «i]fici|, dfl 

S7>^S) AlTj-^ £3H1 o^si) 7]^^# o. £ A|7l^ T^Sl M]7}^ Z^<Z\ ##3, ^Q^^o] 37|B}^S 

7-V^l# 3*|tirfe 71-71 ^^•dtT.Xmagnetoresistor), -B-el^- -S-SJ^ ^^-¥-1- ^7l^ o £ 7 flBl]SHr BlH.7ll^i7l(r 
eed relay), *s4(hall effect)* °l-g-sH ^Ml# 7]*i% £€-*rfe ^E*fl4i^]-t! -S-^^V^ ^-^1 (hall generat 
or). 7,Mls] ^7|1- w>^-ol ^7 D v ^.o. c+^s).^. HVs.s)1^7l-ol D>nmscl-ol5.E.(magnetod!ode) ^«1 5^. 



°l A J-°))^^ -g- i^Sl -gAlo|ofl Hl-el- ^- Jl°>ol ^^S]5t^nV, -g- al»l-2l A^^. <g^S>^ ^ ^ ^ ^ vfl o)| A-l cfo^^ ^ 

g- ^^Hl 2l*>^, $7^2] *V^-ofl MVAj-^ ^ 7H^*fl # ^-zvsl-ji, iWl 5H«l(*l-f =8)» ^-f Ji Ji^sl-^ 

^1^=7) ^^^^) 1999-0012705)# ^a]^- ^ oicf. a Af-g-^o] Tfl 

^7H1 7^1^71 ^2] ^^j Ali^^- -g-Ojsl-Tll ^-g-^ ^ 5iolCf. 

(57) 

^T 1 * 1. 



^1^=7| ^7V^o| ".z}-s]cH ^7fiJi!}. <a^2j O.S Sl^s]-^ aVA].^.; Aj- 7 ) ^^V^cH] H]^- aJ-Afsffe «HM ; ^71 

^•AV^-o)l SlSH ^J-Slfe ^"i- ^A}^fi] Sl^^rl- 711^*1-^ ^-AflA-1; ^ 741^=71^1 nfl, ^- 7 ] ^ 

7l2f 4 V 7l ^>alAi7> ^7} *J;*\#°} ^-aV^ ^7l-«2f nV^i£S. ^ ^ o,) ^^5)^1, WVAj-^-Ol ^-ZVS)7] ?j:0. ^ 
^7V«2] £7)- Jj!~g-g- Zl $AV1- §1^- ^ 5a ^^Sfol, ^. 7>A1^ 7fl^7Hl 3.^*]?)$= ^«l5>^ 5>-f 

3# 5L«-*>^ 711^7] £7>12] S)^^ Tfl^^l. 



= S.^^.a]o> 20-0273026 



2. 

5tl°H. ^^^^i-S-dight emitting diode: LED)?! 5l# ^ SV^- 31^7] -£?.}%S\ 2\&^ 

3. 

2i)l*<M] SH-H, ^€^71- *BSa^]iEl(phototransistor)* °l-g-*W 51* ^ SjlM £*>€3 

*)l*cH] 5fl°H. 7j)^7l £* r «S] 5>|^cHl -ifaVsH I^H^hL 3j*J*Hr 5|o] ^H^floU, $x}%2) Sl^^rl- 

31^*V^r 3°1 #71 7-M^HH HHS^ 7M1« ^7]^o] sffe 7||^7l £413 3 ^ ?fl 

^T 1 * 5. 

^IWl $4<>^i, *HJ*f|7} ^^^o] 51* ^JliiL 7i]^7l £7^2} 31^r#*l. 
6. 



^14*^1 SSM*1. 7>7l^7> i^M^ A]7i2j «33W 2l«fl 7l^^# -JKSLAl?)^ gjj.^ 

<S3;*fl^<H ^S)-S 7>7ill- #*1*]-Tr * r 7H^*Kmagnetoresistor). -R-^« -g-<a€ ^71^ o. 

3. 7flJ^l^ 2l = ^1^7l(reed relay). ^JL^Khall effect)* °l-§-«M 7] ^ ^ ^^r*Vfe ah£*fl:±i7|-<?l ir 

^^^7l(hall generator). *Mls} Ai| 7 )» a}-^ g**. s.-g- T^^fe <>|.0_:= (magnetodio 
de)» <>l-g-*H ^ -a- a^i sf^ 31 ^7>«2] 31^*1. 
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